Dietary carbamazepine administration decreases liver pyruvate carboxylase activity and biotinylation by decreasing protein and mRNA expression in rats.
Clinical data demonstrate that certain antiepileptic drugs including carbamazepine (CBZ) decrease serum biotin concentration 45-50% and increase urine and serum organic acids, which is suggestive of reduced function of biotin-dependent enzymes. However, little is known about biotin-dependent enzyme function at the tissue level in patients undergoing long-term CBZ treatment. We recently established that dietary CBZ administration to rats increases brain lactate and also decreases specific enzymatic activity and the relative abundance of hepatic biotinylated pyruvate carboxylase (PC). To examine the mechanism of altered activity and abundance of biotinylated PC, the effect of orally administered CBZ on hepatic PC protein and mRNA expression was examined in rats consuming a physiologically relevant level of dietary biotin (0.06 mg/kg). Rats were fed 0 or 3.4 g CBZ/kg diet for 28 d, a dose designed to achieve clinically relevant serum CBZ concentrations. Hepatic biotinylated PC and PC activity were significantly reduced by approximately 43 and 30%, respectively, in the drug-treated group. Liver PC protein expression and mRNA were approximately 43 and 35% lower, respectively, in the drug-treated group than in controls. Brain biotinylated PC was significantly lower (29%), whereas specific enzymatic activity was 175% higher in rats consuming the 3.4 g CBZ/kg diet. Brain, but not serum, lactate was significantly higher in rats consuming CBZ. Taken together, the lower PC protein and mRNA expression provide a plausible biochemical mechanism to explain the decreased abundance of biotinylated hepatic PC observed in previous studies.